Distinct but overlapping epitopes for the interaction of a CC-chemokine with CCR1, CCR3 and CCR5.
Chemokines play an important role in inflammation. The mechanism via which they bind to more than one receptor and activate them is not well understood. The chemokines are thought to interact with their receptors via two distinct sites, one necessary for binding and the other for activation of signal transduction. In this study we have used alanine scanning mutagenesis to identify residues on RANTES that specifically interact with its receptors CCR1, CCR3, and CCR5 for binding and activation. Residues within a potential receptor binding site known as the N-loop (residues 12-20) and near the N-terminus of RANTES were individually mutated to alanine. The results of this study show that, within the N-loop, the side chain of R17 is necessary for RANTES binding to CCR1, F12 for binding to CCR3, and F12 and I15 for binding to CCR5, thus forming distinct but overlapping binding epitopes. In addition, our finding that P2 is necessary for binding to CCR5 is the first to show that a residue near the N-terminus of a CC-chemokine is involved in binding to a receptor. We have also found that P2, D6, and T7 near the N-terminus are involved in activating signal transduction via CCR1, P2 and Y3 via CCR3, and Y3 and D6 via CCR5. These results indicate that RANTES interacts with each of its receptors in a distinct and specific manner and provide further evidence to support the two-site model of interaction between chemokines and their receptors.